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[flWc] [CONSTITUTION] 

^=e^^^7^ • t°u^^ • ^Ou Method to manufacture Monascus color which 

— zf^ti&^l-^jj * • /w^ does not contain citrinin substantially using 

— • tf 7 9 (cJli"5®$^$rffl strain belonging to Monascus pilosus group or 
V^T^ft#]^> b y ^>-^r^# Monascus ruber group, method to manufacture 
Lfrl^IS&^£IKaH , f"5;tf Monascus color which does not contain citrinin 
ifex • /^/l/ 1 )^ substantially using strain belonging to genus 
fit, *c~)r7jj 7 • 7^t*X7ffi, Monascus selected from the group consisting of 
^^*^^7^ • /i^tf^Vl^flL Monascus purpureus species, Monascus 
RX$^i~7jj7 • ^ It albidus species, Monascus rubiginosus 
^)^^2>8¥/i^^tfix5^^^ species, and Monascus measure species, and 
% 7MKMir&MW&^^XM method of manufacturing mutant which 
lUbftKi/ b V ^y&is^ L&V^ maintained red group producing ability without 
^ia^^SrMjis^"5^ffi. feet mutating strain which belongs to Monascus 
XJi^i-7%7 • T^^Sl^M L anka species and produces citrinin content 
v' h y — ^^^Iftfe^^rS^ Monascus color, and producing citrinin. 

^5»tt&ss£*Ts< h y = 

[ADVANTAGE] 

^Z&QficDjjfelZ- J: >9Mje Lfc Since Monascus color manufactured by the 

UM&Mfei/ b y — VSr-ail'L method of this invention does not contain 

TV^&l^-C, J£pp$s;frQ^ £ L citrinin, it has characteristics of excelling in 

X(D^±m^iXX^^ t 5 safety as food additive. 



[CLAIMS] 
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[WM 1 ] [CLAIM 1] 

^^^^7^ • t:°ni^^ • ^Vi/ Method to manufacture Monascus color which 

— y^tzU^ri- x • does not contain citrinin substantially using 

— • ^/u—y^JR^SSt^^rffl strain belonging to Monascus pilosus group or 
^THIftC^I V ~ Monascus ruber group. 

[»*«2] [CLAIM 2] 

tt^^^v^/i/^i, Method to manufacture Monascus color which 

^-fTsjjTs • TVUfX;*^ does not contain citrinin substantially using 

• /I'tf^r/^JXflL & strain belonging to genus Monascus selected 

^t^*^ • ^^i/t^ffi^ from the group consisting of Monascus 

b^Sl^^^iStftbS^^^^ purpureus species, Monascus albidus species, 

^MfcMi~5fltfc£fflV^T^Sf Monascus rubiginosus species, and Monascus 
ffyfci/'by—ls Zlz^ L V measure species. 

[»#9C3] [CLAIM 3] 

^ri^^^j^ • lfniJ\x • ^Vu It separates and collects Monascus color which 

— zfizitfe^i-xjjx - ;\«/< does not contain citrinin substantially from 

— • Jf;v<— culture which cultivated strain belonging to 
^Ltz%^%frhM1£#)fci/h Monascus pilosus group or Monascus ruber 

y^^^MUl^Ilfei^: group. 

#81 • W^rf^h i t %:W$Lb-t Manufacturing method of Monascus color 

<5 |Iifei©l5l^?io characterized by the above-mentioned. 

[ft*Jl4] [CLAIM 4] 

^e^^i7^ -/^- 7V^i, It separates and collects Monascus color which 

^r1~xjj7> • T^t'X^i, does not contain citrinin substantially from 

IrTsji?, • A'tf^VlhxSL & culture which cultivated strain belonging to 

O^t^^^ • ^^^t-S^ genus Monascus selected from the group 

btZ&ffifrbM&fc&^r^^Jj consisting of Monascus purpureus species, 

-*M^Si~5iii#k£r^^ Lfcig Monascus albidus species, Monascus 

ll#/;^b^1f#]^v' h y — rubiginosus species, and Monascus measure 
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^U^V^a^Sr^m • £ species. 

?Xt"5-<t£#fifc<t1-5#ia& Manufacturing method of Monascus color 

MoM&jjfeo characterized by the above-mentioned. 

[ijf^fS] [CLAIM 5] 

^t^^'7y*|fIL Method to manufacture mutant which 

i/Y ] J — l/is^KM&M&M^. maintained red group producing ability without 

"f" 3j§^£l£M£"frTv' h V ~ mutating strain which belongs to Monascus 

anka species and produces citrinin content 

<SJ^-Lfc^^tfc£3&ia'f 5;fr Monascus color, and producing citrinin. 



4478B 5 ItJfcJS 5 f£*fe<D;£ 

So 



[CLAIM 6] 

The method of Claim 5 that mutant is Monascus 
anka 4478A or Monascus anka 4478B. 



nmm 7 i [claim t\ 

^•^^^iTs > TyfiMfcH^L Strain which maintained red group producing 

is Y ]) =.y&MQE.-&~? l£#rfe^ ability without belonging to Monascus anka 

^MM^ffi-W LtzWffi; 0 species and producing citrinin. 

[»*^8] [CLAIM 8] 

^c'fT-.jjT* - 4478A Strain of Claim 7 which is Monascus anka 

Xtt^i-XftX'TyX 4478B 4478A or Monascus anka 4478B. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0 00 1] [0001] 

IMM-tVfflm'frm] [INDUSTRIAL APPLICATION] 

^^ttltifeititS t <0 This invention relates to Monascus color. 
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TS>5o £bK:!£L<te, 'fczfe In more detail, this invention relates to 

b y ^>^j£fb©&V^$[ manufacture of Monascus color using 

SK^fflV^^Lftfe^oMas^ Monascus microbe without citrinin producing 

BfhfSo ability. 

[0 0 0 2] [0002] 

[fE#©tt«l [PRIOR ART] 

$Cil&^Fi&Iili§ (^^^#^ Monascus color is pigment obtained by 

JR) ©J&lifcJ: !9£li£;fo5£E extracting red group pigment produced by 

'fe^'fe^Srttttl^"5w<b^ct !9 culture of Monascus microbe (genus 

#b*b5fi* r C&5o *C Monascus). 

i§&^^£j§^f3u Hb^^"^ Formerly, Monascus anka (Monascus anka) is 

# -X • x (Monascus anka) chiefly utilized for production of Monascus color, 

tffijffl £ ttT # fee fi , The reason for that is that 

^<DMfc&MtkM1fe<DM\<^W& It exists in high stock of pigment producing 

*a ^ftTl^ <5 t\/^ o Z. hfcfo ability being contained in this species. 

<5 0 • TyjJ&i^^k Monascus obtained by cultivating Monascus 

LX^bti%%L$Mt£* ~&<frb anka is widely utilized for manufacture of 

MPfc* ¥t\ztf*\MkMf&Ti/TW Chinese medicine, preservative of foodstuffs 

HHijol^T, WtfiM, ft8n<D$k and liquor, pickles, etc. in East, especially China 

^tXIKMMt^^3^<DM and southeast Asian nations from old times. 

ia^J£<$iJffl^tLTV^5 0 5ff^^ In recent years, the value is evaluated as a 

-^^(D^Mt 5&C&^fe^f2^ natural coloring matter, and red group pigment 

f&&Mk LX^(DWU^W^&^ which this microbe produces came (Endo 

TkSADX^ppSrttCfet^ chapter: fermentation, 43 industry, pp.544-552, 

^^p p pO*fe^iJi: LT^iJ 1985) to be utilized as tinction of foodstuffs of 

J; 5 t^ofc (isll many including fish processing foodstuffs, 
f : ^i^.It 43 
pp.544-552, 1985) 0 

[0 0 0 3] [0003] 

MctHs ^WRI^hfes Recently, present inventors newly discovered 

&M<D&M\zMJft §jh/C#fcjjfl[ that most Monascus microbes formerly utilized 

MW*?>fekAs}£&^ ^(Dz^&jj for production of Monascus color produced 

\fffiM£r?Z>M%k LT£flbtL citrinin (Citrinin:3 
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5 i/ Y V = 1/ (Citrinin: 
3R-trans-4,6-dihydro-8-hydroxy 
-3,4,5-trimethyl-6-oxo-3H-2-ben 
zopyran-7-carboxylic acid: 
Merck Index 11th edition, 2329) 

"Yellowed Rice Toxins," 
Microbial Toxins: A. Ciegler, S. 
Kadis, A. Aji II, TiJ^f^y 

1971 ^ VI pp.357-367 * 



R-trans-4,6-dihydro-8-hydroxy-3,4,5-trimethyl-6 
-oxo-3H-2-benzopyran-7-carboxylic acid: Merck 
Index 11th edition, 2329) known as toxin which 
yellow fungi of rice produce. 
Citrinin is powerful toxin. 

(refer to VI volume and pp.357-367 as an 
outline in Saito Kadis, A. Aji [ "Yellowed 
Rice Toxins," Microbial Toxins: A. Ciegler, S.] 
edition, Academic Press, New York, and 1971) 
It is substance which must not be contained 
also although trace amount is told to Monascus 
color which should be essentially added to 
foodstuffs. 

However, although it is trace amount to many 

one of Monascus color formerly used by edible, 

citrinin contains. 

This fact is very serious. 

It is necessary to provide immediately 

Monascus color which changes to such a 

Monascus color and does not contain citrinin. 



[0 0 0 4] 



[0004] 



M] 

mui stca&x 5 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

Objective of the invention is providing 
Monascus color which does not contain citrinin. 
Another objective of this invention is providing 
Monascus microbe which produces Monascus 
color which does not contain citrinin. 
More, this invention cultivates Monascus 
microbe which produces Monascus color which 
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~Ff~fOIVl!SOI\l 



^fe^^r^^t'S^IftM^rl^^ does not contain citrinin, and aims at providing 

V V method of separating and purifying Monascus 

^Lfcl^*l3^*&5Mi • fnfgk color which does not contain citrinin from 

t5*ftS:llitSw <t£glft culture. 



ftJB&ABW- 5fc»©¥a] [MEANS TO SOLVE THE PROBLEM] 

*^P^#(i±fSOi^^ji^c1- This inventor looked for strain which collects 

<5 fc#>. ffi* ^#Ig§B$c£iRII various Monascus strains and does not produce 

IsXish}) — y^^EML^^M citrinin in order to attain the above-mentioned 

t*£8^Lfc 0 -fflj objective. 

(DUM^^t^-y b y ~>&^M As a result, some Monascus strains discover 

L#l^££rJLtBL^ ^^^Sr not producing citrinin and came to perfect this 

7u$c~f<5 tlo-fc 0 invention. 

[0 00 5] [0005] 

f *^*,*38Wf4; That is, this invention provides method of 

^ • t°ni^^ • ^>u— y°^tcU manufacturing Monascus color which does not 
• /w<— • Jf contain citrinin substantially using strain 

^Mt'Sfitt^fflV^T^W^)}^ belonging to genus Monascus selected from the 

y hV ~ ^^^L^l^fC^fe group consisting of method of manufacturing 

M^W^t^'b^fe, ioX.XI^i^ Monascus color which does not contain citrinin 

^i/^'/Wk^S, substantially using strain belonging to 

TsjjTs * 7Vi'fcfX;*flL Monascus pilosus group or Monascus ruber 

jiTs • )V\f*r /f-jxfli, RTf^t group and Monascus purpureus species, 

-f-Tsjj?, • }>i v^-y— flt^bft Monascus albidus species, Monascus 

SP^^ilfi^S^E-^^^^JS rubiginosus species, and Monascus measure 

tit 5ffitt£^Tllfflft}c: species. 

[0 00 6] [0006] 

;£^^©S f J©^&#>bteu From another viewpoint of this invention, it 

^^7^ • fc°ui^ • tf)V—y°% separates and collects Monascus color which 

fett^t^*^ • • does not contain citrinin substantially from 
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kStfftS^^^JRKiJRI- 



culture which cultivated strain belonging to 
Monascus pilosus group or Monascus ruber 
group. 

It separates and collects Monascus color which 
does not contain citrinin substantially from 
culture which cultivated strain belonging to 
genus Monascus selected from the group 
consisting of manufacturing method of 
Monascus color characterized by the 
above-mentioned and Monascus purpureus 
species, Monascus albidus species, Monascus 
rubiginosus species, and Monascus measure 
species. 

Manufacturing method of Monascus color 
characterized by the above-mentioned is 
provided. 



[0 0 0 7] 

4478B x-h s ±.m%mftmm $ 
&-f\zm&%£.mm%i%w viz 

1] 4478A Xltt'fxjjx • T 
>*> 4478B -T?&3±fE®t*t> 



[0007] 

Moreover, this invention provides method of 
manufacturing mutant which maintained, red 
group producing ability without mutating strain 
which belongs to Monascus anka species and 
produces citrinin content Monascus color, and 
producing citrinin. 

As the one aspect, the above-mentioned 
method mutant is Monascus anka 4478A or 
Monascus anka 4478B is provided. 
More, the above-mentioned strain which is 
strain which maintained red group producing 
ability without belonging to Monascus anka 
species and producing citrinin and Monascus 
anka 4478A, or Monascus anka 4478B is also 
provided. 
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[0 00 8] [0008] 

^r-t 7.1j 7.^(0 i/ Y y — l/£M Comparison of citrinin productivity of genus 

>&.(OttM Monascus 

i/x.pu— 7, 3%, tfV^zfh Suaose 3 %, polypeptone 1 %, tartaric 

y 1 %, fi^TSft 0.1 %, L-T7 acid 0.1 %, I- asparagine 0.3 %, it 

/< y y 0.3 % , KH2PO4 dispensed 100 ml of media which are made up 

0.1%. MgSOWH 2 O0.05 o /(K of KH 2 PO 4 0.1 %, MgS0 4 *7H 2 0 0.05 %, and 

(CB442) 0.01 % (pH antifoamer (CB442)0.01%(pH4.4) to each 

4.4) ^b*5WSP77 Sakaguchi flask (500 ml), and sterilized for 20 

^.3(500 ml ^) 100 ml •? minutes at 120 degrees C. 

o^jiL, 120 0 C~C 20 #faj$c It vaccinated various genus-Monascus strains 

^LTco ^£>tg:fcfe^$4ffijg^L which made slant culture to this medium, and 

tz&M : £l~x2> ^MWiW&^WL made shake culture for ten days at 25 degrees 

LT, 25°C-C 10 BW\mt C. 

3i Lfc 0 i##iR 10 ml £r^i! It filtrates 10 ml of culture mediums, and is the 

^(DW-Vf* pH2~3 KW&Wl, liquid pH2-3 10 ml ethyl acetate extracted twice 

10 ml (Dffigfe^f-ji'X* 2 Ifffi after adjustment. 

tBLfCo ttffl^^r^Tk^^y— It depressurizingly dried extract after 

^^JteTkflH^flElfclll 1 ml dehydration with sulfuric-anhydride soda, and 

<DJ? / LtCo / ? dissolved in 1 ml methanol. 

/ w -A'$§$£&r 0°CX* 10 ftfm\M It used in assay supernatant which made 

>b (10,000 Xg)L?c±tt£^ at-long-intervals heart (10,000*g) of the 

Lfc 0 methanol solution at 0 degree C for 10 minutes. 

[0 0 0 9] [0009] 

-a-J&i£i&^£JE WcS^<£> £ 5 When synthetic medium etc. is used 

\^WfoK$&lL^ti l 'Pt£^W> / & When culture medium has little contaminant, 

Kfes Jg3tatfllE£ 10 ml KMM after preparing culture filtrate to 10 ml, it adds 

Lfcfg, 10 ml <Dt#S — 10 ml methanol and cools, it made 

Mx.X^ML, 10 #IWii£> at-long-intervals heart (10,000*g) for 10 

(10,000 xg) LtlM^ltDi minutes, took supernatant, and used in assay. 

JtfcfftLfco -BHc-BfcK&Bfev> 5 ml methanol fully extracts microbial cell (an 

tzMW (J#3tfl£ 10ml t@^) & equivalent for 10 ml of culture mediums) except 

5 ml <D^j>y—/yx° 2 IHtttb mother liquid twice, it depressurizingly dried 

U t&tti}&$:$LJ±$tWi LT 1 ml extract and dissolved in 1 ml methanol. 

<D/ 9 J —MzMffir Lfc 0 ±IS It used in assay supernatant which made 
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<D&tfFX*%iMm'b Lfc±ti cooling centrifugation on condition of above. 

jjElcj&LtCo j£j&<D^{$XMM It analyzed regarding following using sample 

LftWtffr (i^^^tS^Si: LT (10-50 microliter as a culture-medium 

10 ~ 50 m O'SrfflV^TfBrof^T? equivalent amount) prepared on condition of 

£rtff Lfe 0 above-mentioned: 

: Ci8 (Inertsil Column: Silica Ci 8 (6*250 mm of InertsilODS(s)) 

ODS 6x250 mm) Flow phase : 

ijfcft^ : Tir b n b ]) ;U : 0.1 % Acetonitrile:0.1% phosphoric-acid water 

V V^tK=55 : 45 =55:45 

fit iS : 1.0 ml/min. Flow rate: 1.0 ml/min. 

^ttS3£ : UV Detector: UV multichannel detector, 235 nm 

tfeffiSS, 235 nm 



[0 0 10] [0010] 

iM^ki^Xi/ Y y =-y(Di%W$lf Holding time of citrinin was 14-15 minutes on 

Pflti 14— 15 ftXfoofc 0 the above-mentioned conditions. 

tp(D^h ] J ^ynt°— ?(D®z£f Citrinin in sample 

^?$RTJt°—? (D UV It checks from holding time of peak, and UV 

^ — OilLTt 0 - ^So$t absorption pattern of peak, and assays with 

(31 <£ UftL, [Rl^fiSi^Ws peak area, mass spectrometry, NMR analysis, 

NMRM^ti^ftofco ± etc. performed identification. 

VZ&fcXOM^y hV — Detection limit of standard citrinin sample in the 

(D %k fctj. PS # ti 0.05 /x above-mentioned conditions was below 0.05 

g/injection £kTXfoifc 0 is h microgram/injection. 

y ~ XDtfktiiffi^k&M 1 \^7fk Detected result of citrinin is shown in Table 1. 

~t~ 0 ^^!7— 7f)© In addition, proposal of Hawkesworth, et at., 

fillitel X !9 > ^E^^^^M^r^ genus Monascus was arranged and shown in 3 

• t°n^^ • ^Ou— 7", of Monascus pilosus group, Monascus 

^r^-Ts^jTs • y°\y^7 7s • ^ purpureus group, and Monascus ruber group 

^^t^*^ • A"* groups (D. L Hawkesworth, J.I. pit, Australian 
— • ^/u— y°(D 3 ^Vu— journal-of botany, 31 volumes, 51 pages, 1983). 

M LXtf Lfc(D.L ^ — ^ ^ 9 More, productivity of citrinin is another medium 

J.I. if y K Jr—7 hy ] J (two kinds) from which medium composition 

Tls • v^^vu • • tf?^ differs. Similar results were acquired when 

, 31 51 I, 1983^) 0 inquired. 
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£ bK, is h V =■ "s<DQ£M$EJii. Moreover, it was changeless for productivity of 
igi&B.1&<D!g i ?£Z>{&<Digt&(2 citrinin as for 30 degrees C in culture 
U) X'&tiLtcb 15, ffl&<D temperature. 



[0 0 1 1 ] 



[0011] 



im 1 1 [TABLE 1] 

jj Productivity of citrinin of genus Monascus 

*H<7» h y = y(D±m\k 

Monascus (Monascus) Source 

Citrinin throughput 



^E- i~ 7* % x (Monascus) 



(ug/ml) 



(microgram/ml) 

M. pilosus (PILOSUS) GROUP 

M. pilosus (PILOSUS) IFO 4480, 4520 

ALSO ANY 0 



M. fnt^ (pilosus) >f;v— 
7° 

M. t°a-^^ (pilosus) IFO 
4480, 4520 

V^tlk 0 



M. 7°W?V7. (pubigerus) M. Pubigerus (PUBIGERUS) IFO 4521 

IFO 4521 0 

0 M. serorubescens (SERORUBESCENS) 

M. ± n )V ^< ± y x IFO 4487, 4525 ALSO ANY 0 

(serorubescens) IFO 4487, 

4525 ^-ftit 0 M. purpureus (PURPUREUS) GROUP 
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™ m — w — 5 



M. 7V^^. (purpureus) 

M. ^ - y" V V * M. purpureus (PURPUREUS) IFO 4513, 

(purpureus) IFO 4513, AHU AH U 9096, 9451 

9096, 9451 ATCC .6405, 16436, 16385, 16386, 16365, 

ATCC 6405, 16436, 16427 All 0 

16385, 16386, 16365, 16427 M. anka (ANKA) IFO 4478 

0 235 



M. TV* (anka) IFO 4478 IFO 



235 

6540 
~ 1 



IFO 



-1 



6540 



30873 
35 

32228 
18 



IFO 



IFO 



IFO 



32316 
13 

M. TV* (anka) var. )V 
s</\sX (rubellus) IFO 5965 
16 



IFO 30873 
35 

IFO 32228 
18 

IFO 32316 
13 

M. Anka (ANKA) VAR. rubellus 
(RUBELLUS) IFO 5965 16 



IFO 6085 

IFO 6085 0 M. kaoliang 

M. *Jr x )TV>f (kaoliang) 47 
MO-F1 M. albidus 

47 0 

M. T/HfX* (albidus) M. rubiginosus (RUBIGINOSUS) IFO 4484 



(KAOLIANG) MO-F1 
(ALBIDUS) IFO 4489 
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IFO 4489 0 

0 

M. )V tf J f- 7, 
(rubiginosus) IFO 4484 
0 

M. JJifv— (major) IFO M. major (MAJOR) IFO 4485 

4485 0 

M. ruber (RUBER) GROUP 

M. ruber (RUBER) IFO 4492 

: OTHERS - 10 STRAIN 

M. (ruber) 9 As— "7 ALL- 0 

M. /w<— (ruber) IFO 4492 
■f5 10 ft 

*<x 0 

M. AdfW (paxii) IFO M. paxii (PAXII) IFO 8201 

8201 0 

0 M. fuliginosus (FULIGINOSUS) IFO 4483 

M. 7 !) ; t 7 0 
(fuliginosus) IFO 4483 M. vitreus (VITREUS) IFO 4532, 7537 
0 ALSO ANY 0 

M. bf Y V $ 7 (vitreus) M. barker (BARKERI) ATCC 16966 
IFO 4532, 7537 0 

Vvfftfc 0 

M. ;V 7 V (barkeri) 
ATCC 16966 
0 



In addition, M. used for Monascus -color 

manufacture in Japan and neighboring 

*©fi* 0#*3«fctfi£0(§$@"C countries now Anchor (anka) What 

*nfc£*!8gfc£&flfffl$iT/T belongs 

W-5 M. SP (SP.) T1 (THAILAND) 
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M. (anka) K 112 

M. 3i*tr— (sp.) T1 

>r ) 

112 

343 343 (JAPAN) 

( B # ) 156 

156 030 (JAPAN) 

030 277 

( B * ) 12N (Japan) 

277 61 

12N 202-13 (JAPAN) 

( B * ) 13 
61 

202-13 

( B * ) 
13 

H4 H4 (Taiwan) 

( & * ) 3 

3 T4 (Taiwan) 

T4 32 

( "b m ) C2 (Cambodia) 

32 102 

C2 VN-3 (VIETNAM) 

( # is jj? v 5 T ) 2 
102 

VN-3 

( •< h ^ A ) 
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[0 0 12] [0012] 

1^ 1 £ fctiffi^kfr b W h As for passage clear from result shown in Table 

t£kio , ^r^Ts^jTs • Tl/jJ 1, citrinin producing ability was observed in all 

t$$kLtz.ikW stocks that examined strain belonging to 

\Z.i/ h V ~l<'4EMife&W*#> bti Monascus anka . 

tz 0 ^EjfSM&^&W&fcHl V * Each stock used for manufacture of the present 

btiTV^t^fiV^ixt^e^-^ Monascus color is classified into Monascus 

tiTs • Ty%K£M£foZ>h<D anka . 

X*fo <5 0 wtU^K LT N ^e^^ It is contrary to with this, citrinin productivity was 

fix • t°ui^ • ^Oi/— t\ ^ not observed in strain belonging to Monascus 

# • /w<— • P)\s~--f\z. pilosus group and Monascus ruber group at all. 

JK^SSsitfcfctev/ h y ^l/^M Therefore, it can use each strain belonging to 

{4/5* £ o it < Bfc ktb&^o Monascus pilosus group and Monascus ruber 

fc 0 #£oT> • fc°n group for this invention, 

ih^ • ^Vi/— 7\ ^e^~^^7^ • Moreover, in Monascus purpureus group, 

;W<— • ^Vu— ^l^M^SKtt Monascus purpureus species is 9 examined. All 

ttV>i*^t^5SWMv^5 r t stocks did not produce citrinin. 

^"C£5 0 ^1-7* $7* • Therefore, it can also use strain belonging to 

/Wu^ • ~C Monascus purpureus species for this invention. 

f±, ^^-^^7^ • 7°U$7 More, strain belonging to Monascus albidus 

MU^^Lti 9 faffi-f^Xis species, Monascus rubiginosus species, or 

hy^y^4ILTV^i^o Monascus measure species cannot produce 

tc 0 ££oT. ^^M\^i^i^7 citrinin in the above-mentioned test, either, but 

%7 • /<<—zfVty7Wt^Mrf%> can use it for this invention. 

kfc, • 7;^t^ 

m, 1zittt*i-x%x • 

* hik jut 5 ®» ±ibk^ 
^jov^Tv^b y ^y^su 

[0 0 13] [0013] 

±IE£>^ 1 J3i7^^tb5®^0 5 Each stock (what citrinin throughput was 

^ N > h y ^y&M^ L&l^ indicated to be 0) which does not produce 
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W ^y^EMUkff 0 <bfS citrinin among strains shown in the 

ic£tbfct>0) fi^ V^fttt^ above-mentioned table 1 is example of strain in 

$&$MKfft JSt^ffiV^ £ ©Tl which it can use conveniently for this invention. 

5®t^O^:f*:^J^fc5>5^ Strain used for this invention is not limited to 

mKfcRZtiZKWttZtibiz. these. 

Pg££2x5r <tf2&l\> If it mentions strain and concrete target with 

fcttv ^RftJl^v' h y — which citrinin is not substantially produced by 

£$ft&l^jlfts|c % ^fltfKjfcl^x. this invention, the amount of productions of 

fi\ V h i> ^^©SE^S^ 5 i M citrinin is 1 microgram/less than ml, preferably 

g/ml £P £ L < fi 0.1 & 0.1 microgram/ml or less, most preferably, there 

g/ml WT\ L< fiv' h is no production of citrinin, or the amount of 

]) ~y<7>Mtk&i£:< &V^\ fe productions can use strain which is 0.05 

5 V^fi jlE^fifl 5 0.05 g/ml microgram(s)/less than ml. 

T © IStfc SrfflV^5^.<h^T?# There is no production of citrinin and it can use 

<5 0 is h V y-y©14^4< \ strain belonging to Monascus purpureus 

#>o^J&&^©'fe|^iyf "Cfo species for this invention conveniently from 

<5 t V ^ 5 b ^ viewpoint that color of Monascus color is good. 

^i-Ts^Ts • /<— y'UtyxM^ For example, Monascus purpureuses 9096 and 

Jit"5Kl*S:»iifcfflV^5r t AHU [IF04513and] 9451 described in Table 1, 

dS-C*5o fllfctf, it 1 l-IEft ATCC 6405, 16436, 16385, 16386, and 16365, 

^tiTc^e^;^;* • y°u$? and 16427 grades are strains which can be 

7s IFO 4513, AHU 9096, 9451 , used for this invention especially suitably. 
ATCC 6405, 16436, 16385, 
16386, 16365, 16427 3&f±, * 

[0 0 14] [0014] 

^3§Wfct£o"C\ ±fE£>jlitfc£: In order to manufacture Monascus color which 

fflV^Tv'Mj^y^ML^V^ does not contain citrinin using the 

*CSfe^" : £riftiai"5^fi^ above-mentioned strain according to this 

#^^^n©^"fel3ict 9 ±f£jli$c invention, it cultivates the above-mentioned 

£r^<H L N IfeWfafrb^fo&fo strain by the well-known method to those skilled 

/ jk%HDjjmz& *) #Ea£3t£# in the art, what is sufficient is just to separate 

M • ^Xl~tU£<fcV\ -tO^IS: and collect Monascus color by the method of 

KTOHl^Jtlft^t/Tt public knowledge in itself from culture. 
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&s #$&W<D%fetiZ.tih<Djj The example is specifically shown in the 

fefcK^§tt5Ciitt*<x S following Examples. 

©^ffi^J^Sl- However, the method of this invention is not 

Wfcjfc CX1fe$£&&&Mi£M1ffl limited to these method, and those skilled in the 

l^^ll art can choose culture condition suitably 

ft-fe^ £r 5 £ £ # # according to strain based on this Example, and 

<5 0 can manufacture Monascus color which does 

not contain citrinin. 



[0 0 15] 



[0015] 

Moreover, according to another aspect of this 
invention, by itself or the method of producing 
mutant for which it maintained red group 
producing ability without treating by 
combination treatment and producing citrinin, 
and mutant manufactured by this method 
according Monascus anka which has citrinin 
production ability to various variation agents, for 
example, ultraviolet irradiation, 

nitrosoguanidine, nitrous acid, alkylating agent, 
hydroxy amine, etc. are provided. 



[0 0 16] 



[0016] 

Monascus anka 's producing citrinin is that 
research of this invention clarified for the first 
time. 

Formerly it was not known at all. 
Moreover, formerly there are no findings about 
correlation of biosynthesis pathway of citrinin 
and biosynthesis pathway of red group pigment 
by Monascus anka . 

Therefore, whether it is possible to lose citrinin 
producing ability of this microbe and to maintain 
producing ability of red group pigment is being 
unable to estimate at all to those skilled in the 
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%<D%n% J fr h fi^H#(ii £ < art from findings of past. 

^8TT?#£iV^r. tXfo£ a As method for treating Monascus anka which 

W<D%fe\z.£ is hV =->M£. has citrinin production ability by the method of 

^^^'i'^^i'^^ 7, - Tl/ii this invention, it can use mutant manufacturing 

£ ^ St" 5 fc: i: Lt method of public knowledge in itself, 

ft, ^%\ J &W<kfa<D^WifaWi&. For example, it can use individual or 

Mi5:fflV^Ii:^T^5o ffl combination treatment by various variation 

xJfs %rMMMM^ fflz.l~£^t\~ agents, for example, ultraviolet irradiation, 

= hn V ifT~*JV s nitrosoguanidine, nitrous acid, alkylating agent, 

Wflffifcs TJ^MkftL t Fo hydroxy amine, etc. 

% =fc 5 ¥4&£fcfi However, it is not limited to these, 

la-^-tir^a^rffl r £ ^"Ct What is sufficient is just to assay whether it lost 

^fribKffikUE&friZ) w <t citrinin production ability by the 

f±ftl\, ^ h !^ ^^gg^JHSrSI above-mentioned method. 

[0 0 17] [0017] 

{%MM\ [EXAMPLES] 

immm 1 1 [example i] 

10%^7°h>' They are after sterilization and Monascus 

1 %, KH 2 PO 4 0.1 %, MgS0 4 • pilosus IFO4480 for Sakaguchi flask (500 ml 

7H 2 O0.05% , 0.1 %, volume) in sucrose 10% and peptone 1% and 

7^^7=Sfy 0.3 % (pH 4.4) KH 2 PO 4 0.1%, MgS0 4 *7H 2 0 0.05%, 0.1% of 

100 ml tartaric acid, and 100 ml of broths which are 

P77^3 (500 ml ^) K t made up of asparagine 0.3% (pH4.4). It 

^^-^.^7^. • tfn vaccinated stock and made shake culture for 

IFO 4480 H^iftlt ten days at 30 degrees C. 

30 °C"C 10 0Hi]S£ 5J£*L- It filtrated culture medium and collected 

tco mmWi&MmLxmfo&M microbial cells. 

fife, r. ©jgftK: 70 % ^ y It added 50 ml of 70% ethanol to this microbial 

— A* 50ml iNZ-X 3 HtFaWW 5 cell, made churning extraction for 3 hours, it 

ttffi U ttttiift&ttig VXMffi. filtrated extract, and collected filtrate. 

Lfc w (DW.'tik&M.I±T It concentration-dried this filtrate under reduced 
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$ : ~~~~ 



Tit$is$£|II U C b !J e£ pressure, and obtained 110 mg of rough 

£ ^v^ft^C^-fe^ 110 mg £:# Monascus colors which do not contain citrinin. 

ft. 

[EXAMPLE 2] 

/•^ffr 5%, ^;>3-7 3%7?)> For 500-ml conical flask, it vaccinated after 

b t£ Z>Mf$t£l& 100 ml £r sterilization and Monascus purpureus IF04513 

500 ml ^H^i 7 y 7 = I- i U , by conventional method, and cultivated 5% of 

^ftl-i^®^, ^-^-^^7 bread crumbs, and 100 ml of broths which are 

X IF0 4513 & made up of glucose 3% for ten days at 30 

SiLt 30 °G-C 10 BPffJig degrees C. 

HLfc 0 i%^k$)frbMM$\ 1<D It obtained 180 mg of rough Monascus colors 

JjikKWZ.Xi/ b V ~~y$:i5~g. which do not contain citrinin according to the 

frv^irafe^ 180 mg method of Example 1 from culture. 

[0 0 18] [0018] 

MMW 3 Example 3 

*1-X%7, ♦ T^.IFO 4478 It treated 04478 strain (Table 1, 235 

W (Ml. V h P — microgram/ml citrinin producing ability) of 

235/zg/ml) Sr^&l*: «£ <9 ^£1* Monascus anka s IF by ultraviolet rays by 

IfMI/fc, 4f Lfc 1,200 conventional method. 

tsfc© 1 ^^ Out of 1,200 grown strain, it maintained 

feWlsXioV, ^o^MJ^y Monascus- color producing ability, and citrinin 

tkMfl&ft *\ng/m\ £XT<D$£i& producing ability obtained 1 strain (4478 A 

1 W (4478A W) <Sr#yt 0 shares) of mutant which is 1 microgram/less 

than ml. 

IMMM 4] [EXAMPLE 4] 

3 -C#fc 4478A It treated 4478 A shares obtained in Example 3 

ifeK J; V) h a y ^7 n v^>-c? by nitrosoguanidine by conventional method. 
^SLfCo #btifc$j 2,000 Citrinin producing ability acquired mutant 

GCt^bs > h y — ^mgrt 5 (4478B) which is 0.1 microgram(s)/less than ml 

0.1 n g/ml ^ T © ^ 1^ out of about 2,000 obtained strain. 
(4478B)£&#Lfc 0 
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[0019] 



[3ffl<0*fr%:\ [ADVANTAGE OF THE INVENTION] 

&%W<D%fe\<iJ:V)MfeLtz%L Since Monascus color manufactured by the 

H-fe^fiv' h V —y&ih^LX method of this invention has characteristics of 

iob~f. ^pp^Jjp^ t t-X<D^ not containing citrinin but excelling in safety as 

£te£fth/TV5 t o Wtik* food additive, it is useful. 
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